A pneumonic illness occurring in vaccinated close contacts of smallpox patients was reported by Chadwick (1843) and has been described more recently by Howat and Arnott (1944) and Ratner and Khudyakova (1962) .
Morris Evans and Foreman (1963) described several cases of the 'illness of contact' in nursing volunteers during the South Wales smallpox outbreak of 1962. They postulated that this was a pulmonary hypersensitivity reaction comparable to farmer's lung due to the inhalation of variola virus or scale dust from patients.
We report a follow-up of six of these nurses with smallpox handler's lung and of 10 surviving smallpox patients who did not develop pulmonary symptoms.
SUBJECTS
Thirty-two volunteer nurses had been involved in the care of 54 patients with smallpox in three isolation hospitals in South Wales in 1962. Of these nurses, 12 had developed pulmonary symptoms, five showing radiographic changes. This report records details of the follow-up of six of these nurses. Their ages in 1962 ranged from 38 to 50 years.
In addition, 12 patients with mild smallpox who had chest radiographs towards the end of their illness were recalled for repeat radiographs as part of the study. Two further surviving patients, who had not had chest radiographs in 1962, were also recalled.
METHODS
Standard six-foot postero-anterior chest radiographs were taken during the initial illness -and at intervals afterwards. Radiographs taken before the illness were also available for all the nurses.
Radiographs were read in random order by two independent observers and classified according to the presence and type of peripheral opacities. Particular note was made of the distribution and size of the lesions and of the presence or absence of calcification.
Lung function tests were carried out in four nurses in 1962, in one in 1968, and in four in 1974. These tests included spirometry, using a lightweight waterless spirometer, lung volumes by the closed-circuit helium dilution technique, and carbon monoxide transfer factor by the single-breath technique. Predicted normal values were those of Cotes (1968 Radiographs taken during the acute illness of 1962 in five nurses showed nodular opacities. These varied in size from 2-3 mm (Nos. 2 and 3) to 5-10 mm (Nos. 4, 5, and 6). They were of low density, poorly defined, and distributed mainly in the upper and middle zones (Figs 1 and 2) .
The radiograph of nurse No. 1 showed no significant abnormality, either during the illness or on follow-up. Serial chest radiographs in the other five nurses showed the subsequent appearance of diffuse nodular opacities 1-3 mm in size. These were of high density (calcified), sharply defined, and evenly distributed throughout both lung fields (Figs 3, 4, and 5).
The time interval before calcification appeared varied between four and seven years (Table I) Fig. 1 showing detail of the opacities. type of lung lesion was infectious. They therefore suggested the changes might have been due to a hypersensitivity reaction in the lungs of the nurses. The nature of the antigen was not certain but was thought to be the variola virus inhaled in droplets or scale dust from the patients during activities such as routine bed making.
The 'illness of contact' they and others described had previously been considered to be a highly modified smallpox infection, and in this Pre-1962 Pre- 1962 Pre- 1963 Pre- 1964 Pre- 1965 Pre- 1966 Pre- 1967 Pre- 1968 Pre- 1969 Pre- 1970 Pre- 1971 Pre- 1972 Pre- 1973 1974
C-multiple calcified nodules seen on chest radiograph; NC-no calcification seen on chest radiograph; EC-early evidence of calcification in some lesions.
FIG. 3. Radiograph taken during
showing nodular opacities in up healed tuberculosis.
respect the erythematous rashes observed in three of our cases are interesting. They are seen as a prodromal manifestation of about 10% of all smallpox cases and are said to occur almost exclusively in the partially immune patient whose illness tends to run a benign course (Ricketts and Byles, 1908) . There are several features of the acute illness which are unlike an allergic reaction such as farmer's lung. Dyspnoea was not a marked feature. There was no increase in serum gamma-globulin, and detailed studies of lung function performed while the lung lesions persisted were normal, in contrast to those seen in an allergic reaction such as farmer's lung where a restrictive defect with reduced transfer factor is commonly found (Hapke et al., 1968 (Mackay and Cairney, 1960; Abrahams, Evans, Knyvett, and Stringer, 1964) . Although the viruses of varicella and variola are structurally different the tissue reactions are known to be closely similar (Cappell and Anderson, 1971 
